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Abstract 
Learning styles and higher order thinking skills are an important aspect in teaching and learning especially at higher education 
institutions.  The purpose of this research was to analysis the disparity in learning styles on the level of higher order thinking 
skills (HOTS) among technical students.  A total of 375 technical students from four technical universities in Malaysia were 
randomly selected as samples.  The Kolb Learning Styles Inventory and a set of questionnaires adapted from Marzano Rubrics 
for Specific Task or Situations were used as research instruments.  This is a quantitative research and the gathered data was 
analyzed using SPSS software.  The findings indicated that the most dominant learning style among technical students is Doer.  
The findings also depict none of the students perceived their thinking skills’ levels to be high.  Only four Marzano HOTS, 
namely comparing, inductive reasoning, deductive reasoning and investigation are rated at the moderate level.  On contrary, nine 
Marzano HOTS are rated as low.  The Cramer V analysis showed that there is a very low relationship between Kolb Learning 
Styles and the level of 13 Marzano HOTS.  Besides that, the findings revealed that there is statistically significant difference in 
Kolb Learning Styles on the level of 13 Marzano HOTS.  However, only two Marzano HOTS are significant difference in Kolb 
Learning Styles.  Therefore, the identification of learner’s learning styles could serve as initial guide in developing more effective 
and conducive teaching-learning environment for learning HOTS. 
© 2015 The Authors.Published by Elsevier Ltd. 
Peer-review under responsibility of Faculty of Technical and Vocational Education, University of Tun Hussein Onn Malaysia. 
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1. Introduction 
Thinking skills is the sense of competence to carry out the thought process (Sulaiman, Aziz & Mok, 2011) which 
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essential in our daily lives.  Thinking skills is an intellectual process that involves the formation of concepts, 
analysis, application, syntax, and evaluate the information collected or generated by observation, experience or 
reflection (Ball & Garton, 2005).  Thinking skills closely related to the human person's ability to use both cognitive 
and affective domains in order to obtain or provide information, solve problems or make decisions for the various 
active activities Mohd. & Hassan, 2005; Hashim, & Yaakub, 2004).  Therefore, thinking skills is a combination of 
cognitive processes and the ability to complete a given task (Milvain, 2008).  
HOTS is the highest level in the hierarchy of cognitive processes.  HOTS enable students to overcome the 
challenges that too much information in this information age, but the time for processing is limited Phillips, 2004).  
HOTS happens when someone gets new information, keep in memory and compile, link to existing knowledge and 
generate this information to achieve a goal or solve a complicated situation.  Consequently, Onosko, & Newmann, 
(1994) defined HOTS as the potential use of the mind to deal with new challenges because HOTS can challenge 
individual to interpret, analyse or manipulate information (Mohamed, 2006; Ea, Chang, & Tan, 2005). 
Thinking skills are fundamental in educational process.  A person thought can affect the ability of learning, speed 
and effectiveness of learning.  Therefore, thinking skills is associated with learning process because there was a 
close relationship between thinking skills and learning (Resnick, 1987).  Students who are trained to think 
demonstrate a positive impact on the development of their education.  Perception and processing are the two main 
processes in learning thinking skills (Mohd. & Hassan, 2005).  The ability and tendency of a person in perceiving 
and processing information is different (Abd. Razak, & Azman, 2012; Joseph, 2000).  This tendency of the learning 
environment is defined as learning styles (Rogers, 2009; Rassool, & Rawaf, 2007).   
Learning style is the way individuals interact with information (Church, 2004; Gremli, 1996), began to 
concentrate on process Alias, 2005; Kolb, 1976) and maintains new and difficult information (McDonough, & 
Osterbrink, 2005; Dunn & Dunn, 1995), perceiving, thinking, remembering back and solve the problem (Renti, 
2007; Narayanasamy, 2000).  However, the learning style is a consistent pattern of behaviour, but each individual 
has their own way, in contrast to his peers (Pashler, McDaniel, Rohrer, & Bjork, 2009).  According to Rassool & 
Rawaf. (2007) and Rayner & Riding (1998), learning styles explain a person's behaviour in a learning task.  The 
behaviour consists of two aspects which are cognitive learning style that shows the way of thinking and learning 
strategies that demonstrate the process used to respond the needs of learning activities.   
In other words, learning style is an individual strategy that is used in facing learning environment and materials. 
By such, learning style is related to the tendency of students to think and communicate with others, classroom 
environment and learning activities (Rogers, 2009; Grasha, 1996).  In conclusion, learning styles not only highlight 
elements of cognitive processing thinking style, but also observing and organizing information. 
Many researchers study the uniqueness of individual’s learning style to generate alternatives for learner to foster 
their learning habits and increase their achievements in study (Ning & Downing, 2010; Prashning, 2004; Vincent & 
Ross, 2001).  One will be more successful in any area if he knows his own strength and lowness Tan & Samyudia, 
2009; Zulfa, 2006; Dunn & Griggs, 1993).  Hence, students should expose themselves to learning styles and thinking 
skills, so that they will enhance a better and more effective learning environment (Tapsir et al, 2010; Emamipour & 
Shams Esfandabad, 2010).   
2. Problem background 
The role of Institute of Higher Education is to constantly improve the quality of students in order to provide 
students in training and education for the job market (Bridgstock, 2009; Rasimah et al., 2008).  One of method to 
produce future employees is to educate students how to think rather than what to look for thought (Ea; Chang & 
Tan, 2005; Thompson & Evans, 2005; Chalupa, 1992).  In fact, education acts as an agent of development thinking 
skills that needed to produce a productive and meaningful life (Zain, 2007; Osman, 2004; Abd. Rashid, 1999). 
However, education in the 21st century still emphasizes on rote learning of facts without understanding 
(Mustaffa, 2007; Richmond, 2007; Karim, 1994).  Most of the students are mastering in memorizing but not 
thinking skills (Syed Mohd Yamin, 2007).  Pedagogy of HOTS cannot be developed in the exam-oriented education 
system (Jones, 2010; Mustaffa, 2007).  Educators prefer teacher-centred teaching methods which is focus on 
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delivering content and cover the syllabus for the examination requirements (Mladenovic, 2001).  As consequence, 
the graduates less skilled and less ability in higher-order thinking (Graham & McKenzie, 1995) in order to apply the 
knowledge they have learned well in many different situations for solving problems that arise in daily life (Phillips, 
2004). 
According to Yee et al. (2013), the majority of technical students regardless of gender, year of study or intake 
have difficulty in generating ideas when completing coursework assignments individually.  This finding is 
consistent with studies of Shuib (2007) stating that most students are not able to think outside of the box and 
generate ideas intuitively and spontaneously.  Deadlock of ideas is the factor contributing most to the difficulty in 
generating ideas among technical students. Deadlock of ideas is a reflection of the weakness of a thinking skills 
(Abd. Rashid, 1999).  Students who are weak in HOTS cannot complete the tasks based on cognitive and 
metacognitive effectively (Phillips, 1997).  Implications, academic performance will be affected. 
However, idea generation is important for the completion of individual assignment.  Overcoming the difficulty in 
generating ideas is crucial.  As a solution, students need to learn learning styles and HOTS to address the difficulty 
in generating ideas.  This is because the style of learning is the cognitive process that exposes methods to observe 
and process information.  HOTS is a metacognitive process that teaches how to use a method of observing and 
learning process information in idea generation.  Consequently, the need to determine the pattern of Kolb Learning 
Styles and the level of Marzano HOTS among technical students arises.  In addition, the relationships and disparity 
between the levels of Marzano HOTS with Kolb Learning Styles will also be analysed. 
Specifically, the objectives of this study are to identify: 
1) The pattern of Kolb Learning Styles among technical students. 
2) The level of Marzano HOTS among technical education students. 
3) The relationship between Kolb Learning Styles and Marzano HOTS. 
4) The difference in Kolb Learning Styles on the level of Marzano HOTS. 
3. Research methodology 
This is a survey research where data can be collected directly from respondents (Wiersma, 2005).  
Common in most survey research, the characteristics of the population can be described through the 
distribution of frequencies, percentages and mean score. 
3.1. Population and sample 
Population is a group of people who have similar characteristics.  Population should be identified appropriately 
based on the research to be conducted (Ary, Jacobs & Razavieh, 2002).  In this study, the target population was the 
year 1, 2, 3 and 4 technical students in the Bachelor of Civil Engineering, Electrical and Electronic Engineering and 
Mechanical Engineering from the Malaysian Technical University Network (MTUN) institutions.  MTUN 
comprises four universities, namely University Tun Hussein Onn Malaysia (UTHM), Universiti Teknikal Malaysia 
Melaka (UTEM), Universiti Malaysia Pahang (UMP) and Universiti Malaysia Perlis (UNIMAP). 
A total of 375 technical students were selected as samples.  The minimum number of samples selected was based 
on the Krejecie & Morgan (1970) table. The sampling procedure used for this study was stratified random sampling.  
The stratification was based on university.  The samples were randomly selected in a specified layer to reduce 
sampling error such as the size of a large variance of sample estimates (Idris, 2010).  Table 1 shows the population 
and sample of technical students by university.  
Table 1. The population and sample of technical students in four universities University Population Sample 
University Population Sample 
Universiti Tun Hussein Onn Malaysia (UTHM) 5373 148 
Universiti Teknikal Malaysia Melaka (UTEM) 3425 95 
Universiti Malaysia Pahang (UMP) 2194 60 
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Universiti Malaysia Perlis (UNIMAP) 2626 72 
Total 13, 618 375 
Source of student population data: Student Academic Management Division, MTUN 
3.2. Research instrument 
The Kolb Learning Styles Inventory and a set of questionnaires adapted from Marzano Rubrics for 
Specific Task or Situations were used as research instrument.  The Kolb Learning Styles Inventory (2000) 
was used as research instrument.  The questionnaire is divided into two parts.  Part A comprises three 
items related to demographic factors including gender, year of study and intake qualification.  Meanwhile, 
Part B comprises 18 items which consists of two choice answers, 'Yes' and 'No'.  The questionnaires 
adapted from Marzano Rubrics for Specific Task or Situations comprises 44 items based on the 13 
Marzano HOTS with 4 points scale responses.  Prior to the actual research, a pilot test was conducted to 
determine the reliability of the instrument and to achieve the desired objective of this study.  The 
reliability of this set of instrument is .7030. 
3.3. Data analysis 
Overall, 375 of the 600 questionnaires were returned resulting in a total response rate of 62.5%.  
The collected data were analyzed using SPSS software.  The statistics selected for data analysis was based 
on the research questions as illustrated in Table 2. 
Table 2. Summary of research questions and statistical techniques used in the study. 
No Research Questions (RQ) Statistical Techniques 
RQ1 What is the pattern of Kolb Learning Styles among technical students? Percentages and frequencies 
RQ2 What is the level of Marzano HOTS among technical students? Mean scores 
RQ3 Is there any significant relationship between Kolb Learning Styles and Marzano 
HOTS? Cramer V 
RQ5 Is there any significant difference in Kolb Learning Styles on the level of 
Marzano HOTS? MANOVA  
4. Results and discussion 
Both descriptive and inferential statistics were used as analytical tools.  Parametric statistical 
techniques were used with the inferential statistics.  Table 3 showed the strength of correlation. 
Table 3. The strength of the correlation coefficient 
Correlation Coefficient Correlation Strength 
.91 sehingga 1.0 Very Strong  
.71 sehingga .90 Strong  
.51 sehingga .70 Medium  
.31 sehingga .50 Low  
.01 sehingga .30 Very Low  
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.00 No Correlation  
 
4.1. The Pattern of Kolb Learning Styles 
The pattern of the technical students’ learning styles were determined through descriptive analysis and 
the results are presented in Table 4. The findings depict a total of 107 (28.5%) technical students have 
dominant learning styles in Doer.  This was followed by Watcher (25.6%), Feeler (24.0%) and Thinker 
(21.9%).  The fact that the students in our study group predominantly adopted the Doer and Watcher 
learning styles may be explained by the professional preferences of the different learning styles group.  
Doer generally prefer professional fields such as education, communication, technical, nursing and 
business, whereas Watcher generally prefer humanity, fine arts, languages, history, and psychology. 
Table 4. Distribution of the existence of problems when technical students complete individual assignment 
Independent Variables 
Kolb Learning Styles 
Total 
Feeler Doer Thinker Watcher 
f % f % f % f % f % 
G
en
de
r 
Male  51 13.6 54 14.4 40 10.7 43 11.5 188 50.1 
Female 39 10.4 53 14.1 42 11.2 53 14.1 187 49.9 
r 90 24.0 107 28.5 82 21.9 96 25.5 375 100 
Y
ea
r 
o
f S
tu
dy
 
Year 1 22 5.9 23 6.1 24 6.4 25 6.7 94 25.1 
Year 2 22 5.9 29 7.7 20 5.3 23 6.1 94 25.1 
Year 3 20 5.3 25 6.7 22 5.9 27 7.2 94 25.1 
Year 4 26 6.9 30 8.0 16 4.3 21 5.6 93 24.8 
Total 90 24.0 107 28.5 82 21.9 96 25.5 375 100 
In
ta
ke
 
o
f S
tu
de
n
t 
Matriculation 31 8.3 35 9.3 31 8.3 37 9.9 134 35.7 
STPM 17 4.5 27 7.2 12 3.2 25 6.7 81 21.6 
Diploma of 
Community 
College 
1 0.3 2 0.5 2 0.5 2 0.5 7 1.9 
Diploma of 
Polytechnic 30 8.0 34 9.1 25 6.7 28 7.5 117 31.2 
Diploma of 
University 11 2.9 9 2.4 12 3.2 4 1.1 36 9.6 
Total 90 24.0 107 28.5 82 21.9 96 25.5 375 100 
4.2 The Level of Marzano HOTS 
The findings from the study showed none of the students perceived their thinking skills’ levels to be 
high.  Only four Marzano HOTS are rated at the moderate level.  On contrary, nine Marzano HOTS are 
rated as low (Table 5). 
 
Table 5. The level of Marzano HOTS 
Marzano HOTS Percentage (%) Skill Level 
Comparing 65.9 Moderate 
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4.3 Relationship between Kolb Learning Styles and Marzano HOTS 
Using Cramer V Correlation Test, it was found that there was a very low relationship between Kolb Learning 
Styles and the level of 13 Marzano HOTS (Table 6). 
 
Table 6. The relationship between Kolb Learning Styles and Marzano HOTS 
4.4 Disparity in Kolb Learning Styles on the Level of Marzano HOTS 
MANOVA analysis test showed that there was a significant difference in Kolb Learning Styles on the level of 
Marzano HOTS.  It can be safely concluded that learning styles have significantly effect on the level of deductive 
reasoning and analyzing errors (Table 7).  This is because only the most Feeler students using deductive reasoning 
to solve problems, experiment with new ideas, simulation and practical application.  However, analyzing errors were 
used more frequently by the Watcher and Thinkers to analyze and evaluate the errors that may exist in the 
observations of the others’ behavior and view in a fair and patient. 
Classifying 66.7 Low 
Inductive Reasoning 64.8 Moderate 
Deductive Reasoning 64.0 Moderate 
Analyzing Errors 70.7 Low 
Constructing Support 75.5 Low 
Abstracting 69.3 Low 
Analyzing Perspectives 73.3 Low 
Decision Making 65.1 Low 
Investigation 64.0 Moderate 
Problem Solving 77.3 Low 
Experimental Inquiry 68.8 Low 
Invention 68.5 Low 
Marzano HOTS X2 p Cramer V Correlation Strength 
Comparing 4.04 .67 .07 Very Low 
Classifying 5.06 .54 .08 Very Low 
Inductive Reasoning 7.07 .32 .10 Very Low 
Deductive Reasoning 6.98 .32 .10 Very Low 
Analyzing Errors  10.99 .09 .12 Very Low 
Constructing Support 10.92 .09 .12 Very Low 
Abstracting 5.22 .52 .08 Very Low 
Analyzing Perspectives 12.28 .06 .13 Very Low 
Decision Making 1.84 .93 .05 Very Low 
Investigation 3.35 .76 .07 Very Low 
Problem Solving 7.35 .29 .10 Very Low 
Experimental Inquiry 4.32 .63 .08 Very Low 
Invention 4.49 .61 .08 Very Low 
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Table 7. The difference between Kolb Learning Styles on the level of  Marzano HOTS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
*Difference is significant at the .05 level. 
5. Conclusion 
This study illustrated that the most dominant learning style among technical students is Doer and it was 
followed by Watcher, Feeler and Thinker.  Also, the findings indicated that students perceived they have 
moderate level for comparing, inductive reasoning, deductive reasoning and investigation.  However, 
classifying, analyzing errors, constructing support, abstracting, analyzing perspectives, decision making, 
problem solving, experimental inquiry and invention are at low level.  There was a very low relationship 
between Kolb Learning Styles and the level of Marzano HOTS.  Besides that, learning style is a factor 
which can influence the level of HOTS among technical students.  The level of deductive reasoning and 
analyzing errors were significantly different from four types of Kolb Learning Styles.  However, learning 
style contributed only 3.1% and 4.9% to deductive reasoning and analyzing errors respectively.  The 
results of this study suggest that future studies should be conducted to examine other factors to HOTS 
because more than 90% change in the independent variables cannot be identified through this study. 
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